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(57)Abstract 

PURPOSE: To improve hardness and wear resistance only in the 
necessary cylinder liner part by dispersing metal for hardening in a 
part forming the cylinder liner part made of an expendable pattern 
and setting. 

CONSTITUTION: Facing agent is coated on the whole surface of 
the expendable pattern 11 and dried and expendable pattern 11 is 
embedded into molding sand 16 together with a sprue 9, etc. 
Further, the molding sand 16 is packed into a vessel 17 to perfectly 
embed the expendable pattern 11. In the next process, molten metal 
5 is poured into inner part of the expendable pattern 11 through the 
sprue 9 to replace the expendable pattern 1 1 to the molten metal 5. 
Then, when the molten metal 5 is cooled to the prescribed temp., 
the desired metal casting product 1 is manufactured. At the time of 
replacing the molten metal, in the liner forming part 12 of the 
expendable pattern 11, the molten metal is welded on the surface of 
Ni or Cu wire rod 19 and Al series molten metal 5 includes the wire 
rod 9 as cast-in. In this result, the cast liner surface of cylinder 
liner 2 in the cylinder block 1 and the neighborhood thereof come to 
high hardness and wear resistance. 



m ^^.^^ -erf -rrrrrttwr-t* rrrj-rrrrrrrrrrtj^r^rt^j-r . 

• ...... ..* . . , . _ , rmfw ...... -t-rwwww« ^^*^ J *^^*^**^****^^**^****^***^»*^g»«**»*.-».»»^«ww>, w *M < ., 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




Copyright (C); 1 998.2003 Japan Patent Office 



®a*s4#t*/T(jP) © 1$ £ 
© £: m 4#fF2t (a) ¥2-34244 



©Int. CI. 5 WBOE^ JtF^SS*^ @£BI ¥j£ 2^(1990) 3 £26 B 

B 22. D 19/08 A 7011-4E 

19/00 P 7011— 4E 

19/08 E 7011-4E 



©# SH ©63-235746 

©ft 0S63( 1988) 9^20 B 

m ' m + ft K^^ES5Ta33#8# =j8e»w:«»**a:rt 

©fcB © A =£SBW:oeaa£4k m^lP«ES5Ti33#8^- 



i« » . * 

1 . ft <fl CD * ft 

> rj i/^rya y 9 til ill * £ til Sfi 

2 . ft MP 3fr # 05 «S BB 

■C it t 5 0 t: ffi p 4 ?H ife 1 i> t . ft vfl £ © 

u > * ^ a v o m m * & m m . 

3 . & ffl <7) # jffl SJS 

as j: *> « # » 3 

* & BJ3 1± , > U V 2* zf a y 0 £ m 9k & ^ 13 & 

?8 fc- & 32 & t£ (E PCS) it. ft 5fc tf> tffr §2 
£.g?k Ift^di:, © & u: # #1 fr tS A $ * * 

rot?, <a 0 & • n «■« ^ss^fes-^ mc 



a * CO $| jfi flt & £ <o -c . * © 64 15 7* i& s ft x ts 
y . tf] x . x > > a & & v ^ ^ ;t/ K * x. v 

> 0) -> U V^7n ^ 5? 5? cr> iS "fc!s t ttjta 5 

ft x a . 

as k m @ * 3ft m i> r *h * ® & « # * k aa ^ fc 

_L *C . $ * ^ K: # ffi L ft ft * * □ - vi> 3? 0 *S □ 
* £ £ 0 <B $ » Sr ft A 1" 4 ^ t tc J: U ^ M Z n i 
c <3 tt * , ^ *e it , m a a t/ M £ ^ ^ M ^ f& 

* z a t? . ^ ^> ^ ^ * 8 §2 « ifi k * y x v v 
v © ^ y > ^ y a y ^ tt *3ifi-r -5 *c ii , *>u>isr 

J/ 'J > f^n y ^T'}|'J*<0> "J > ^7 t i« <' 
-5 ti- ^ £ # ^ ^ »i ft * . 





& 7 u y 




i* . #5 0 n r <* t> c ^ *j co -e & 


* . <C # . 




5 0 H 6 T , lUS/i; >jT;7ay 


£ , 2 <£ <s 


y 


1/ ? 7 U s> £ CO ± g(J CO y V ^ 9 -< 


1- . 3 tt«> 


y 


>^7Yt©i3Ui: & £ ft 4 ^ * 


- * i/ * >r 






j& £ ft * 










C $5 nfl # fft ft u J: e> fc -T 5 J5S 5fl 3 






- * -e . — & k . ^ u is y ^ 4 


* <i & «5g <b 










Kf. iBSfcftStti&tfcK.fcyf 






£ 'J y^ya y ? i: - {fc K "T 







&A0>&ftfc. & t® 

U A»t ft # 6 , ~co«fc3Vc*Git&u:$g<Ti5!f# 
16 co itf < fc*£JR»»tt v — ©tc^^-c* u . 

g£&{±co*ftl*^®#£ft&i*^#£TiiI&^i& 



JK . a ft ?3 m # L 2S i/ y 


> ^ V -f 










cm & en 










i: L T CO V 


y > * 7 a y 5? ffl ife 33 ft £ 


k o v> r 


tk W f <5 * 


ftLBIli*tojgf9rM(2|. & 2 


El l± -t CO 




W . tiS 3 gilt * cd 55 gfS « tfff (H 


( m 2 a 


co m — m & 


ft w ar 0 ) . & 4 nit (a) 


-(d) 


i± * co ft & 








# « us #i •? « * z/ ^ ^ y 7 


a ? /fl 


Iff * 3! ft & 


t UTftfcftffittjflfc&ttK 




. * T . c: 


co ft * ft 32 Vk ft v ffl v> -5 ft 


* S! *c -3 






itl 1 




f j > co -> y v ^ 5 -< i/ y 


> #7 u 


y 9 k ~W 


Kfl?i£-r*£:#>CO*>COT;&o 


r, 18 98 




( y X ? 1/ > ) # £ U 


t & y. 


ft cfc e> i- 


attifta-cAftfy >^y D 


y £ £ 


^ - « 




c <0 ffi * SI 1 iti. 


y>*f:/ay$ 


1 (£ 6 @«m> 


El ft K . ^'Jv^^av^L 


<o ± &jco 


*> y > # 5 



T?Rl¥2-84244 (2) 

5? Kteffl 1- ^ c t ^ r* * . -t^-z?. m*mmwm 
co i? . >& i? a -r -s > y > ^ ^ -f ^ r 
C2» is & & a -r ^ «> CO # S J 

ft ifi • iyJ/y^i/iJ^yDv^i^IS 
Jb * ^ q§ co ij v^r^p-; ^fflM^S^ia 









1 2 




y > 




^-f^-zco/ay^^iftsft 




7f — 




^ >r ^ 






> y 




7 a 




CO 




4 




Mj -r 


£ ^ 


1 










C CO 






. 51 


2 , 


3 gj 


K w "f 




o \Z , «!ibffli&iRi:Urco 




CO - 




;^ x « 






ft r 




. $ 


« 1 9 










$ ft 




» 


ft # . » ^ I 9 CO & \± I . 


0 - 


3 . 


0 wo 


IS & £ 


b 


. *Z it & ^ H « 1 9 tfi is y 






ir ft 






^^ck-ilC. dC0tftMl9 


CO 


iRO />» 










r ^ 








* 




^ f 








8 




l, r 


ft a 


9 & 




ft 










w CO 


«fc 








am 




1 








y > 






O co « ig & . ^Tco^e>u: 




5 . 















ft £? Z ®micffi 'X&totiL* ft & A U t> 

ft&, zLvvzm^ ±&*> t + zmi& 

i* . i^ai i i fcfts«:i^«»»t?fcoT. c 

cd & ft 4: L T l* . 0? * tf * X l* 7 ;u 3 - ;t/ ?g 

tt & & . 7xm»co®^. *s # #j , » iBf » tt » a 

utiit^-sa, fit & t* - )U . * /u * > * * 
>\, -tr ;i/ a - * (CMC) 3? /8 t? £ , # ® & 

Htsttfflftttffl-ea, Stf fa #J o r it r ;u n - ;u 
^ cd ite #J x ft «J 3->^«»ffffi^ £ *\, a & 

c cd $ ^ , j*as»i£^ j&am ^si*: ft * . 

{flXlf, '> U * ( S i O a ) , ^'^3-7 ( Z r 

O a ) . X S * 3? <B tt & * # * s * * # . & 
« @ 5fi * & vc ti: • a^. i/'J^^^ii/^i? 



*U^ISS6 K £ r> T & S3 1 7 &*fffitUft#*frft 



r <D Ja -b 




r 


, 154® (b) ic m -r ^ t < w 


x # 




i 






ft p 


9 




R ?3 ft ( 7 






5 ft ft A L 


X , ft! 2c §2 


i i 


ft 




o * y . 


ft a 


9 


fejfi 1 1 CD ft SS^S: 


£S j£ft 5 & 


ft A 




• 


ft a 9 ^ 9 






7 a ~ 7 c ft & # M U ft ft ft? 


* m i l rc 


(a a 






i; ftt # ift? u 


r v> 


< 


[35 4 0 ( c ) # JftJ . 




d CO 


&##UfcS5#0* U ft O 9 R 


* m i i 


CD 


"3 


£ Bfl »i . £JKi8ft5fc®S£ 



fey. w cd ft guile * v fttv z t\ z t : 

7 n y * ) i ^S®sn4cot*i (d) 

BR ] . ft . 1^1*. # X 

u ft o r . rd? x 6 ft cd ?s ft iis c r . # &i 



q$R3¥2-84244 (3) 
ft ffl v> S , r;i/in^z,?fi«^cDfSjacD4&^t: 

£<Dcfc-5>lwUT-/Sfc321 l^a®«kSftJCf5bfc 

-D*y. & 4 m <a) u: ^ > * . ^ 

iS « S 1 7 ft <D T S5 n . iS2£^»^ ( tt *S *l & 

ZlCD^SSl 1 ft^T^CD$^T?«5(52 

t5. CtDB$. Mi«7>t-7aWiSP9ifi< 

<z)®mft^^>^L/3te^e>. i^ii uast 

*UT, ^Sl 7ft^S6tc^fti? cntttM 

m z ftx ^zz^w®) i6ft3stao. 

V«^S?l 1 ft^± KifiS H± -5 . 

i(D«^l6CD^9lii. V« 5fe S! 1 I O 
*-*^*4rs/-hU«S'r*«!Sai 2CD^^gI5ft 
(C*,»^16ft5l||^^^5-t!:&fe«)^. * ^ 

6<D^^i^racD^f^^^5!a<h-rs/=tf)ir. 

C CD ?S ft IB & ft K « , ffi S3 .1 1 CD 7 W B J& 
m ft ?S 5& L X , 7/l/5-^Ajf^J|i(}8S5^^ 

1 2cD^:i5Hi$3fc«Weii^<nC^^tC^l&UT 
K22£*v-C*?0, ««l9S(4ccDS*'7>r^^^ 

«1 9(0 55,^»:J;44 '» ft 5 <D ffil S & T ^ ft 
< ft VJ • i» t* 1 9 CD IS <' S * ft m ft ft t» *U ^ 

«r ^ . & U ft ^: A m ft 5 n <fc o r . - >r ;u X l± 
«cDJ««l9cD^ffi^i3fi4"r-Scit^<fcU, 
1 9CD^aiaft5^cDfifi^7i?S^^ft^, 

<) V ? v 4 -t 2 O) ? 4 + Wo & Xf * V> ft ® \± . ®0t 

vcfty, ->g>^7*<^2cD7-<^®&t^^cD35 
Sli. l$J!eS;t/i^^|€i±cD^^tjCDtcft5. 

CICD&, 9Vt-7a'-7ft*ttD9i:Ji-)t 



£ 1 A* & ft U £ U . «itS 1 Wi>U v^^^t?? 
WffiK®SfS;5fStT, - <y * Jl/ JL it m BlX* 7 )l/ 

<< -T <n & m k n ft z *tt r & m ± z . 

^^HLt, *m**mmm*: Ri^rzmik® 

*c o w r f£ # & & ®s & t± £ & a e>n^j: e> 
nay. (s^hTi^gg^;, m^otetiifc* 

h * < . s (?) « ^ vc it , mitm&j&kvrmtt* 

£ , 7/i/*-*AiS?J^£iijHb/H&jKl9i; 
©«»S^ + @ « & 

7 )\, * =. V U i± a, fc' «> o £ "-3 & x & & ffl It (* J: 

So£x&K<fcm*. c: c -ei* « fb IH ±M i 9 & 

7/l/5-$A*it*A,£»»i ( 3 CO i* A, £ «: 

9 5Zn-5Al£&) K « L T . f b ffl & S 1 

*i & J: -3 IC 0 . tta*K-t?JLo££lc. 3t & 







a . 






4 . 0 ffij <& fiff i& & 2ft 






35 1 ~ 4 0 11*18^^) — LTfl5*> 


y 






© 


t± 






3 


0 tt *t «) *SS a tft (5$2@0>ni-ni&^87 


s 


m ) 


£ 4 ® l£ (a) - ( d ) li-tOTf^ffifirgftflUt" 




m 


M? 10 B T ft U . S? 5 ® tt — /a^?fc>ij>5ry 


a 










1 — •> ij > y y □ ^ ^ . 2 — •> ij y 7 y 




« 


3 — 0 * - * is V >T v K . 4 ^ - h S3 , 


5 




& & & ® ( & ^ & j& co m & ) . 6 ~M 




7 


a — 7 c — ? > T — . 8 y — h . 9 -~ ?& a 


* 


1 


o-^t-^igpic^rT* $5 ifi & . 


1 


1 


- ffi * m . lla — 1 2 * - •> 


U 






1 


3 


•-- ■> * - * f * * s; M:: ffl *3 * g|i # . 14 







-300 



Wfifl ¥2-84244 (4) 
9ica»tt«S&*45A.*cfcfcJ:y, HE fb /B £ 

£ (3 fiHC L T & & ft * *. tf . 7 ;b 5 z 0 A llf 

s # # <b E £ ft l 9 u r . w # # * 

* . «S <fc ^ £ K »* * < r & 

<, m 9k M i i <n U y v ^ 5 -r * * ff$ * sp 

£ % d co # » <n ft B \t . jfi <b ffi ^ jGH f 3 L 
C ^3 »J3 CO & } 
ffl ?W 4fe ^ H m K <fc ^ if . > O :/ ay is v ^ y 

^-r-sss^tc^^b^^ja^^^ uriES22^4 ^ 

^-hg5lcffi^t-^giS^. 16— £f # . 17 — ^ 
Km A # S ±. OSCffl 



?§Gfl ¥2-84244 (5) 




m 4 b 

(o ) lb) 




-301 



